Specific inhibition of simian virus 40 protein synthesis by heat and arsenite treatment.
The effects of heat treatment of CV1 cells infected with simian virus 40 (SV40) on viral and cellular protein synthesis were investigated by one-dimensional and two-dimensional polyacrylamide gel electrophoresis. A 12-h heat treatment during the late phase of the viral life-cycle inhibits VP1 synthesis. No inhibition of normal cellular proteins is apparent, but heat-shock proteins are strongly induced and accumulate in the cells. Inhibition of VP1 synthesis in infected cells is demonstrated to occur also after arsenite treatment, another agent known to induce heat-shock proteins. Northern blot analysis of cytoplasmic RNA demonstrated a decrease in the abundance of late SV40 mRNAs thus showing that the inhibition occurs at the transcriptional or immediately post-transcriptional level. Cumulative labeling with [3H]thymidine of viral DNA showed that the decrease in the abundance of late mRNAs is not due to a blocking of viral DNA synthesis. Immunofluorescence microscopy and immunoprecipitation analysis show that heat and arsenite treatments also affect the synthesis of T antigen. These results suggest that heat-shock proteins may play a role in the inhibition of SV40 virus gene functions.